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We show that there are an infinitude of values (v, k, A) for which there are 
a pair of non-isomorphic (v, k, ))-graphs. 
A (v, k, ))-graph is a regular graph of valency k on v points such that 
any two vertices have ) other vertices adjacent o both of them (see [2]). 
In particular a (~', is a (4u 2 -- 1, 2u 2, u2)-graph. The incidence matrix M(G) 
of a graph G on v points is the v • v matrix with +1 in the (i,j) position 
when i and j are adjacent and 0 elsewhere. 
Suppose G is a (~, with incidence matrix M. From M by replacing 
each 0 in M by a 1 and vice versa. Then (1) is the incidence matrix of a 
~,~, [2, p. 329]: 
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I f  u = 2 '~, write PG(2, 2u) for the projective plane over GF(2u). 
A non-degenerate conic in PG(2, 2u) has 2u § 1 points and 2u § 1 
tangents which are concurrent in the nucleus [1, p. 43]. Delete some conic 
and its nucleus from PG(2, 2u); consider the remaining point as the vertices 
of a graph G~, two points being concurrent if the line joining them is 
disjoint from the conic. Then G~ is a c~.. 
Now define Hs to be the graph whose incidence matrix is found by 
putting M = M(G~_I) in (1). H~ is also a ~. .  It is natural to ask whether 
the two graphs are isomorphic. 
THEOREM. H~ and Gs are non-isomorphic for all s >~ 2. 
Proof. Any pair of adjacent points in G~ determine a line in the 
corresponding geometric onfiguration, and any pair of the 2 s+l q- 1 points 
of that line are adjacent in G~ ; so any adjacent pair of vertices in G~ 
belong to at least one clique (complete subgraph) of order 2 ~+1 q- 1. I f  
H8 and G~ are isomorphic then, as points 22s and 22~+1 are adjacent (see 
(1)), the remaining points adjacent o both of them must contain a clique 
of order 2 s+l - -  1. Point 3.22~ cannot be a member of this clique, since 
it is not adjacent o any of the later points and 2 s+l -- 1 > 1. So the 
points 3.22~ + 1 ..... 22~+2 -- 1 must contain a clique of size 2 ~+1 -- 1. 
From the incidence matrix, these latter points form a subgraph 
isomorphic to G.~_I 9 Now suppose P1, P2 ..... Pt~ form a clique in G~-I 9 
This means that in PG(2, 2 ~ 1) none of the lines joining the Pi is incident 
with the conic which was chosen. In particular the tangents passing 
through the Pi must all be distinct. Hence there are at least k tangents to 
the conic. Therefore k <~ 2'~+ 1. So 2 ~+1- 1 ~< 2~q - 1, which is a 
contradiction as s > 1. 
The proof fails for s = l, and an easy calculation shows that G1 and//1 
are in fact isomorphic. 
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